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The mass and width of the a
0
(980) have been independently determined from a
nearly background free data sample and the coupling constants to the  and KK
modes have been determined.
1 Introduction
This paper presents the results of an analysis of the reaction 
 
p! 
+

 
n
at 18.3 GeV=c
2
. The data were taken during the 1994 running period of
the Brookhaven National Laboratory (BNL) AGS by the E852 collaboration.
E852, A Search for Mesons with Exotic Quantum Numbers, was performed
at the BNL Multiparticle Spectrometer augmented by nearly hermetic photon
detection and vetoing system, an instrumented target region and additional
downstream tracking.
The photon detection system consisted of a large, segmented lead glass
calorimeter (LGD) and and the photon veto system was comprised of a lead
scintillator sandwich photon veto counter (DEA) and a segmented Cesium
Iodide detector.
1
The performance characteristics of prototypes of the LGD
have been described previously
2
and the detector used here behaved similarly.
1
The DEA was a \picture frame" type counter with an aperture chosen so that
large angle photons that would miss the LGD would be intercepted by the
DEA. This device was used as a veto counter in the trigger for the data analyzed
here. Additionally, a 4-layer cylindrical drift tube detector
3
surrounded the
target. These systems, taken together, allowed us to select well contained
events with a neutron recoil.
The LGD was also used as a trigger device in conjunction with a custom
built trigger processor. This processor
4
could determine the total energy
deposited in the LGD and the eective mass of the photon system. The data
taken for this analysis required a photon system with an eective mass greater
than the mass of the 
0
.
Figure 1.1 shows the observed 
+

 
eective mass distribution observed.
Clear structure associated with the 
0
is observed. Additionally, a structure
at 1285 MeV=c
2
is seen. A Dalitz plot analysis of the 3-body eective mass
region centered on 1285 MeV=c
2
has shown that this structure is associated
with a state (or states) that decay into a
0

Figure 1.1 The 
+

 
eec-
tive mass distribution.
Figure 1.2 The 
+
eective
mass distribution after a selec-
tion on the three body eective
mass.
Figure 1.2 shows the  eective mass distribution after a selection on the
three body eective mass. It is clear that this selection produces a relatively
pure sample of a
0
decays. The mass and width of the a
0
is determined two
ways, a t to a Breit-Wigner plus polynomial background (to allow comparison
with previous results
5
) and a t to the form of Flatte
6
.
The simple Breit-Wigner t (shown in gure 1.2) gives a mass of 978 3
2
MeV=c
2
and a width of 65  9 MeV=c
2
. The  lineshape as given by the
Flatte form is the square of the amplitude A where
A =
p
 
0
 

M
r
M
r
2
 M
2
  iM
r
( 

+  
KK
)
; (1)
 

= g

q (2)
and
 
KK
= ig
KK
q
M
K
2
  (M=2)
2
: (3)
g

and g
KK
are coupling constants determined by a t to be g

= 0:40 
0:02 and g
KK
= 0:29  0:03. The intensity implied by eqn. 1 (and a similar
expression for the line shape for the KK mode) can be integrated to give the
branching ratio
 (a
0
! KK)
 (total)
= (14 2)% (4)
The integration has been carried out from  threshold to 1500 MeV=c
2
.
To conclude, the mass and width of the a
0
(980) have been independently
redetermined from a nearly background free data sample and the coupling
constants for its two dominant decay modes have been determined.
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